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Abstract

Although several kinds of conduction mechanism of PTC thermistor have been reported, there

were few satisfying results.

In this paper, the reported conduction mechanism theories were

scrutinized and analyzed by using the experimental results.

PTC thermistors for this study were manufactured by adding Sb,0,; AlLQ,, TiO,, and Si0O,.
to BaTiO; and by sintering it at different temperatures.

In order to analyze the conduction mechanism, R-T characteristics and its frequency depend-.

ence of specimens were measured. And also, the structures of specimens were studied.
Especially this paper emphasized the explanation of the resistivity characteristics as the grain
growth state of PTC thermistor specimens with respect to soaking temperature.
According to the results, the resistivity of PTC thermistor whose grain was formed by semi-

conducting, was independent to the grain size at room temperature.

For small and uniform

grain size, the slope of the resistivity near the Curie temperature and the resistivity above the

Curie temperature became greater and PTCR effect was improved.
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Table 1. Material purity & Supplier

}T/Ej ST
BaCO, ‘ 99 ‘ Wako Pure Chemical Industries, LTD..
TiO, i 98 | Wako Pure Chemical Industries, LTD.
Sb:0s | 99 | E. Merch. A.G. Darmstadt.
Si0, ' 99 i Wako Pure Chemical Industries, LTD..
ALO, | 99 | Wako Pure Chemical Industries, LTD.
E 2' _'_ I:__A___%(l]
Table 2. Major jmpurities*”
£ = 2 (wt%)
1~0.1] 0.1~0.01]  0.01~0.001 |<o 0005.
BaCO, 'ClL, S, Pb, Fe Cu
TiO, | SO, Fe |Pb, As
Sb,0s S0, Cl |Cu, Fe, As |
Sio, Na | C1,80,,Pb,Fe,Cu |
Alzos SOM Fe |Cl1
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Table 3. Compositions of additatives and Soaking
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e-4 Ti0, : 0.0749 1,260
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Fig. 6. Photomicrograph at crosssection of specimen
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Fig, 17. The surface of e-3 specimen fired at Fig. 19. The surface of e-1 specimen fired at

1,300°C for 2hr (x1800)
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